Alpha tonoplast intrinsic protein is specifically associated with vacuole membrane involved in an autophagic process.
Autophagy in plant cells is induced by nutrient starvation. Initially, double membrane-bound organelles, termed autophagosomes, enclose a portion of cytoplasm, and then fuse with a vacuole or lysosome to give an autolysosome. Autolysosomes can be visualized by incubating cells in the presence of a membrane-permeable cysteine protease inhibitor. The inhibitor presumably decreases proteolytic degradation of the autolysosome contents that are composed of portions of cytoplasm enclosed by the membrane originating from the inner membrane of autophagosomes, and allows them to accumulate. The origin of membranes that give rise to autophagosomes and autolysosomes is unknown. Here we use an acidotropic fluorescent dye, LysoTracker Red, to label autolysosomes specifically. We demonstrate that autolysosome membranes are marked by the presence of alpha-tonoplast intrinsic protein (alpha-TIP) but not by gamma-TIP or delta-TIP. The identification of a TIP specifically associated with membranes derived from an autophagic process may help our understanding of how plant cells generate and maintain functionally distinct types of vacuoles.